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^ PREFACE TO THE EIGHTH EDITION. 



^ When the previous editions of this work were issued 

our knowledge of shot gun ballistics was in a transi- 
^ tion stage. Although a few pioneers, both here 

^ and abroad, were already advancing towards the 

elucidation of the laws which govern the action of 
smokeless powders, sportsmen generally, and the 
majority even of experts, were still under the sway of 
lingering traditions. As in all infant sciences, there 
was an antagonism between the old school and the 
new. The former, claiming to be practical, dubbed 
their opponents theorists, the self-styled practical 
man firmly believing that his ideas were based on 
facts observed by himself. Nothing has so retarded 
the progress of many sciences as this delusion ; for 
phenomena thus observed .become unconsciously 
distorted and refracted by reaching the mind through 
a medium of preconceived theories and prejudices. 
The first stage in ^ny science may be said to be 

334850 
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that of the clean slate. Speculative theories and 
erroneous inferences being once and for all put aside, 
a true foundation can be laid by careful experiment 
based on the ascertained properties of matter. It 
may fairly be claimed that this course has been 
followed in our recent researches in sporting gunnery. 

The difficulties have been very great, although 
the statement of the problem is simple, being in its 
essence identical with that of the steam engine, viz., 
the transformation of latent energy into the energy 
of motion. But we should greatly err if we imagine 
that this simplicity of statement implied an equal 
simplicity of investigation. The conditions under 
which the change takes place are exceedingly com- 
plex, and the manipulations necessary for recording 
and measuring them in a high degree delicate and 
difficult. So long as the action of guns and gun- 
powders was believed to be outside the ordinary laws 
of matter, progress was impossible, but when it was 
realised that the principles of chemistry, of heat, and 
of motion were as applicable here as elsewhere, a 
great impetus was given to research, and much has 
been added to our knowledge. 

It is in order to bring the main results of this 
work before sportsmen that a new edition of '* Notes 
on Shooting '' has been prepared. It has been 
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completely re-written, and has, moreover, bee 
furnished with a comprehensive series of tables 
defining and elucidating much that has been more 
generally referred to in the body of the book. Many 
questions might doubtless have been dealt with at 
greater length had it seemed desirable to expand a 
pamphlet into a treatise, but it is hoped that enough 
has been given to enable the reader to keep abreast 
with the main principles of the science. If he takes 
a deeper interest in shooting than is shown by the 
mere insertion of a cartridge and the pulling of a 
trigger, he will find here useful matter of a nature 
rarely, if ever, referred to in books on shooting. 
The fact of its absence from many otherwise excellent 
volumes only emphasises the great gulf which exists 
between the intelligent speculations of the sportsman 
and the scientific knowledge which is an essential 
part of the equipment of the modern powder maker. 

Messrs. Curtis's and Harvey think that they may 
be excused for drawing the reader's attention to the 
absence of any of those self-advertising paragraphs 
which are rather too apt to occur in a work of this 
nature. This is due to the fact that, while en- 
deavouring to satisfy the desire for sound instruction 
which they have observed among users of their 
powders, they have aimed at producing a volume 
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which will find its place in every sportsman's library. 
At the same time they feel it only just to themselves 
to add that the principles here laid down are those by 
which they are guided in the daily work of manu- 
facture. If it be objected that they represent a 
counsel of perfection, the rejoinder is -obvious, viz., 
it is only when a man keeps the highest ideal 
constantly before him that he can cultivate those 
methods which may ultimately bring it within his 
reach. His present reward is in the constantly 
increasing excellence of his output. 

2, Gracechurch Street, London, E.C. 
September, 1904. 
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CHAPTER I. 

SMOKELESS POWDERS. 

Improvements of Late Years, — There can be 
no doubt that the smokeless powders of to-day 
are vastly superior both in stability and efficiency 
to those issued but a few years ago. A number of 
important alterations have been introduced by 
advertised QS\2LXig^s in their physical and chemical pro- 
perties, but a great deal has also been done without 
advising sportsmen of changes from pre-existing 
methods. In fact, the advances in smokeless 
powder manufacture which have most benefited the 
sportsman have been due more especially to the 
adoption of improved methods in the laboratory and 
the factory. While these have not been publicly 
announced, they have none the less had their 
intended effect in enhancing the quality of the nitro 
explosive, which in due course finds its way into the 
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shot-gun cartridge. The object of the changes 
which have been introduced in this unostentatious 
fashion has mostly been to reduce the sensitiveness 
of the powder in respect to the conditions that 
affect its proper behaviour. Among the latter may 
be included variations from the ideal conditions 
of loading, unfavourable conditions of storage, in- 
correct dimensions of bore of gun, and so forth. 

The maker of a smokeless powder has always 
before him an ideal set of conditions, which he 
endeavours to see reproduced in the commercial 
grade of cartridge. It is only by the exercise of 
the highest manufacturing skill that he can turn out 
a powder having just the happy combination of 
properties which will enable it to give the most 
perfect average results in presence of the variations 
that arise in practice. It may unhesitatingly be 
affirmed that the powders of to-day give a higher 
figure of merit under the variety of conditions in 
which they are used than was the case a few years 
ago. One of the greatest inducements to the 
powder maker in his endeavours to perfect his 
product is the knowledge that year by year cart- 
ridges are loaded more exactly to standard than ever 
before. This, by eliminating certain sources of 
difficulty, enables him to concentrate his energies on 
adjusting his powder within closer limits. In 
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looking to the future for further developments o*^ 
the same lines, it will be apparent that the improve- 
ment of smokeless powders will proceed hand in 
hand with a parallel advance, not only in the exacti- 
tude of cartridge loading, but also in the boring of 
guns a,nd the proper formation of their chambers. 

Strains in the Gunbarrel. — The old complaint 
against smokeless powders that they caused an 
excessive strain in the gunbarrel is now very seldom 
heard. The number of powders that err in this 
respect is exceedingly small, and it may safely be 
affirmed that none of the powders manufactured in 
this country are dangerous when entrusted to an 
intelligent loader. In fact, there are many nitros the 
pressures of which do not materially increase even 
when more than the proper complement of powder 
is loaded into the cartridge case. This, however, 
while supplying an extra amount of security, must 
not lead the shooter into over-confidence. Under 
certain conditions, powders, whether overloaded or 
not, must produce pressures which threaten the 
stability of the gun. Hence no possible precaution 
must be omitted which may tend to safeguard the 
person of the shooter. In times gone by, when burst 
guns were not so rare as they are to-day, a good 
deal of the odium which was attached to smokeless 
powders was in reality due to mistakes of practice on 
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the part of cartridge loaders. There were those 
among them who, with the best possible intentions, 
primed the charge of smokeless powder with 
a pinch of black. In like manner, far too many 
of them held the view that if the standard 
charge gave a certain velocity, then any increase 
such as might be produced by an overcharge was 
so much to the good. To-day it is understood with 
a clearness which never before existed that any 
undue increase in the velocity imparted to a certain 
charge of shot does more harm to the efficiency of 
the cartridge by the spoiling of the pattern than can 
ever be counter-balanced by any possible addition 
to. the effectiveness of individual pellets. 

Improved Workmanship in Guns. — Guns, again, 
are made on the average very much stronger than 
was customary years ago. A large proportion of 
those which have been burst in recent years were 
antiquated specimens of workmanship, which for the 
safety and satisfaction of the shooter should have 
been relegated to the scrap heap long ago. The 
most prolific cause of accident to old guns is the 
unskilful drilling of the holes* which support the 
extractor. When the substance of the chamber 
walls is unduly diminished by bad workmanship in 
this respect there is a virtual certainty that sooner or 
later the gun will give way. 
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Pressure, — Powder manufacturers who are in 
touch with the latest developments of their business 
have wholly put aside the old view that low pressure 
is necessarily a good thing in a smokeless powder. 
They have replaced the erroneous reasoning upon 
which this view was founded by aiming at an entirely 
different set of conditions. They have adopted the 
view that every gun of reasonably sound construction 
should perfectly well withstand an average chamber 
pressure of three or even four tons on the square 
inch, this view being most authoritatively upheld by 
the stress which is put upon the gun by the current 
proof charges. 

Advantages of a ^-ton Pressure. — Having a limit 
of pressure before them, powder makers have exer- 
cised the whole of their skill to produce a nitro which 
will conform to this standard with a minimum of 
variation under practical conditions of storage and 
use. That is to say, the modern smokeless powder 
is standardised to give as nearly as possible the 
above pressure. In the presence of unfavourable 
conditions the natural strength of the powder is then 
still such as to save it from the risk of falling to a 
level of absolute impotence. If the mistake were 
made of aiming <fit too low a pressure, then there 
would always be the liability that the strength of the 
powder would fall to an insignificant value in the 
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presence of any one of the possible faults in gun or 
cartridge which tend to lower the effectiveness of 
the shooting. 

By aiming at great regularity of pressure the 
powder maker builds up a valuable safeguard against 
the development of dangerous strains in the gun. 
The conditions that increase pressure are much more 
rarely met with than those which lower it. Hence a 
thoroughly well made powder, which is standardised 
to give a pressure of about three tons, is seldom or 
never likely to encounter the unfavourable combina- 
tion of circumstances that will raise the intensity of 
its action to a level approaching that of the proof 
test. Certainly this is so in the hands of competent 
loaders. It is, therefore, in fixing a limit of pressure 
and in exercising manufacturing skill to render it as 
far as possible a constant quantity that the powder 
makers of to-day are successful in showing results 
superior to anything that has been hitherto obtained. 

Insensitiveness to Climatic Changes, — Powders 
which are intended for use in the British Isles have 
to do their work in a very unfavourable climate. 
The hot dry days of August and September are 
followed in due course by the muggy, damp weather 
that prevails during the autumn, and frequently 
extends throughout the winter season when shooting 
is at its height. A powder which is loaded in June or 
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July may be subject to storage under almost tropical 
conditions. As the season advances the climatic 
conditions become reversed, and so long as powders 
are what they are their percentage of moisture must 
respond in a measure to the change of season. Skilful 
storage can only modify the extremes to which 
cartridges are subjected. They must not be over- 
dried, and, in like manner, they must not be placed 
in a damp part of the house with moist air on all 
sides. The increasing amount of prevailing damp- 
ness must in due course of time enter the cartridge, 
and the powder takes up its appropriate proportion 
of the same. While the percentage variations of 
moisture in a powder are very slight, they must none 
the less be seriously considered by those responsible 
for the laboratory operations of the powder factory. 
To make a powder in the highest degree insensitive 
to changes of climate, and to ensure that such 
variations as must of necessity develop in the powder 
in spite of the most careful hardening of the grains, 
shall not destroy its effectiveness, must be acknow- 
ledged as one of the most skilful chemical operations 
demanded in modern manufacturing industry. It is 
the due accomplishment of this difficult task that 
entitles the powder maker to claim excellence for his 
product. 

Recoil and Kick. — In endeavouring to minimise the 
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unpleasant effects of recoil it is necessary to mark 
out a carefully planned midway course between 
certain objectionable extremes. In years gone by 
when black powder was the staple article of con- 
sumption the problem involved was a very simple 
one. Shooters did not then organise their sport in 
the manner that is customary to-day, and they were 
satisfied with their powder if the bang on the 
shoulder gave acceptable but by no means agreeable 
evidence that the velocity of the shot was sufficient 
for the purpose in view. The number of shots 
fired by the modern sportsman in a day's driving is 
such as to lead to an ever-increasing demand for 
diminished recoil, notwithstanding the growing 
favour with which light guns are regarded. The 
effect of a charge of shot leaving the muzzle of 
the gun at a definite rate is to cause a specific 
amount of recoil, which is unlikely ever to be 
reduced below a certain ascertained minimum. 
There is, however, a considerable amount of 
excess recoil which is due to the powder 
itself, and it is here that the powder maker has 
endeavoured to show an improvement. The 
conditions that govern the solution of the problem 
are exceedingly difficult to define, and it is not 
always the case that scientific measurements of 
recoil are an absolute guide to the sensations 
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experienced by the sportsman. While, therefore, 
the powders of the present day are '* more pleasant 
to use '' than those of a bygone time, the sportsman 
must be warned against accepting the evidence of 
his own sensations too readily, since freedom from 
recoil can be obtained at the expense of efficiency 
in the cartridge, which will be only too evident in the 
results of the day's shooting. : \ 



CHAPTER 11. 

THE TESTING OF SMOKELESS POWDER. 

Pressure, — The most important test of a smokeless 
powder is undoubtedly that which determines the 
pressure of the gases within the barrel. The velocity 
is admittedly of greater importance to the sportsman, 
but this follows as a matter of course when a correct 
pressure is obtained from a smokeless powder of 
approved composition. The chamber pressure de- 
veloped by a powder is the outcome of a peculiar 
inter- working of conflicting elements. If the powder 
produced the whole of its gas with an instantaneous 
flash the pressure would represent something 
approaching a bursting strain for even the strongest 
gun. And yet the slowing of the operation of com- 
bustion is so delicate a matter that it can easily be 
carried too far. We have in the wads, the shot, and 
the turnover three sources of resistance, all of which 
tend to bottle up the powder. If these were immov- 
ably fixed in their respective positions the whole 
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force of the powder would be exerted in a limited 
space, with disastrous effects on the gun. Con- 
sequently, a satisfactory chamber pressure in the gun 
represents the happy mean which is attained by the 
activity of the powder's combustion on the one hand 
and a proper amount of resistance exerted against 
the expansion of the gas on the other. 

Upon the flashing of the cap the powder is rapidly 
inflamed, and commences to give off gas. If the 
rate of burning of the powder is incorrectly pro- 
portioned to the resistance of the cartridge one or 
other of two things must happen. Either the charge 
will be expelled from the cartridge before an adequate 
amount of gas has been evolved, or else the produc- 
tion of gas will be so rapidly accomplished that the 
pressure will reach an undue level before the safety- 
valve action of the cartridge can come into play. 
We have in a charge of smokeless powder a potential 
force of great magnitude. The only way, therefore, 
of utilising its full strength without endangering the 
stability of the gun is to adjust the natural rate of 
combustion of the powder to the resistance of the 
cartridge. The moment the pressure has reached 
the required level the chamber space must be capable 
of enlargement, so that the continued evolution of 
gas takes place in a progressively increasing closed 
space. To register the highest pressure attained in 
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the chamber is to obtain a knowledge of the nature 
of the balance that exists between the activity of the 
powder on the one hand and the resistance of the 
cartridge on the other. The latter is as far as 
possible made a constant quantity by the adoption 
of a suitable specification of cartridge. 

The rate of burning of the powder, in other words, 
its strength, must thus be so adjusted as to give the 
required level of maximum pressure as judged by 
the crusher gauge. If the pressure is too high the 
powder clearly burns too quickly in proportion to the 
expulsion of the wads and shot. Low pressure, on 
the other hand, gives evidence of a sluggishness on 
the part of the powder which tends to produce weak 
shooting. If a powder fails to produce an adequate 
pressure in the chamber it is almost certain that the 
opportunity for its complete combustion has gone. 
Hence, only a part of it will be resolved into 
gas, leaving the remainder to be ejected from the 
muzzle in a half-burnt, and, therefore, unduly smoky 
condition. The test of pressure, if satisfactorily 
accomplished, thus shows whether the powder is 
doing its work according to rule. 

As an extra safeguard, a supplementary test of 
pressure is commonly made at a point along the 
barrel, six inches from the breech face. The 
pressure registered at thfs point shows, in a relative 
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fashion, whether the powder has been thoroughly 
consumed in the barrel, and, therefore, whether the 
propulsive influence indicated by the amount of 
pressure attained in the chamber is suitably main- 
tained during the progress of the shot up the barrel. 
To an expert, the relation between the two records 
of pressure so obtained gives a vast amount of useful 
information concerning the action of a powder, and 
we are, therefore, certain that we do not overstate 
the case when we say that the test of pressure in 
a smokeless powder is more important even than 
that of velocity. 

Velocity : Mean, Muzzle and Striking, — To obtain 
a thoroughly sound and consistent notion of the 
action of a smokeless powder it is necessary that 
the tests for pressure should be supplemented by a 
concurrent examination of the velocity imparted to 
the shot. Modern practice is wholly in favour 
of testing the velocity of the self-same cartridge, 
of which a pressure record is obtained in the act 
of expulsion from the gun. The introduction of 
this system of testing has been among the most 
important influences which have indirectly led to 
the improvement of smokeless powders in general. 
The information so gained is of a far more con- 
clusive character than would be the case if the 
velocity of one set of cartridges fired in one gun 
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were compared with the pressures registered 
from another set of cartridges fired from a 
pressure . gun. It must, therefore, be understood 
that in speaking of velocities we refer in most 
instances to such as are obtained from guns capable 
of simultaneously recording both velocity and pres- 
sure. To measure the velocity of a cartridge it is 
necessary to make use of an instrument known as a 
chronograph. This is capable of registering the 
time interval that elapses between the exit of the 
shot from the muzzle of the gun and its arrival at 
some point along the range. For many years there 
were great differences of opinion as to the most 
suitable distance of measurement to adopt for this 
purpose, experts being about equally divided in their 
choice of distances of lo, 20, and 40 yards from 
the muzzle. Now that the midway distance of 
20 yards has been uniformly adopted by all who 
conduct experiments of this nature, the amount of 
information concerning the action of nitro powders in 
general is superior to anything that has previously 
existed. The advantages of the 20 yards distance 
may be summarised as follows : — 

I. The time occupied by the shot in travelhng 
over this distance is one that lies well within 
the power of accurate reading of the instru- 
ments employed. 
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2. The pellets of shot have not spread at 

20 yards to an extent sufficient to create 
difficulties in the breaking of the electrical 
contacts registering their arrival at the 
distance named. 

3. The average velocity over this distance 

affords a more accurate index of the effec- 
tiveness of the cartridge than would be 
obtainable at any shorter distance. 

4. Differences in the size of shot and the amount 

of choke in the gun have no material in- 
fluence on the readings obtained. 
In just the same way that three tons has been 
laid down as the standard chamber pressure of a 
well-regulated powder, so 1050 feet per second is 
the accepted ideal mean velocity over the first 
20 yards of the flight of the shot, although these 
results are liable to vary somewhat under unfavour- 
able atmospheric conditions. To get the required 
combination of pressure and velocity is the aim 
of every powder maker, and in view of the frequency 
with which he needs to examine the materials passing 
through the various stages of manufacture, it is an 
undoubted advantage that the essential tests of 
pressure and velocity should be accomplished 
under the very simple conditions which are here 
enumerated. 
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The muzzle velocity of a charge of shot is a 
practically impossible thing to measure. Theory and 
abstruse experiments go to show that a standard 
cartridge which gives a velocity of 1050 feet per 
second over the first 20 yards, may give a muzzle 
velocity varying from 1200 to 1275 feet per second, 
according to the size of shot used and the amount of 
choke in the gun. The striking velocity of the shot is 
the characteristic in its behaviour which is of greatest 
importance to the sportsman. Hitherto there has 
been practically no means of determining this 
important essential, and we have all been obliged to 
accept the view that the striking power of a charge 
of shot is relatively expressed by its mean velocity 
over 20 yards. This, however, does not carry us 
much beyond the knowledge that if a cartridge 
is obviously at fault, according to the accepted 
method of testing its velocity, it is likely to be pro- 
portionately abnormal in striking power. 

A series of experiments . dealing with this very 
question have, however, been recently brought to a 
very satisfactory conclusion by the Field, This 
newspaper has shown the relative striking velocity of 
different sizes of shot at all points along the range 
as obtained from cartridges loaded under standard 
conditions and propelled by a powder of standard 
behaviour in all respects. The table so published is 
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reproduced at the end of this volume (Appendix C), 
and sportsmen will no doubt be interested in observing 
the variations of action which arise at different points 
along the range with the various sizes of shot which 
are commonly in usq. To test the striking velocity 
of a given combination of cartridge and gun the 
Field has shown that it is necessary to take the time 
occupied by the charge in travelling between a pair 
of electrical screens placed respectively at 15 and 
25 yards along the range. The mean velocity over 
this distance is treated as the absolute velocity at 
20 yards, and the striking velocity at more distant 
portions of the range may be obtained by a simple 
series of arithmetical sums based upon Bashforth's 
laws concerning the motion of spherical shot. 

Raie of Ignition, — So far nothing has been said 
about the efficiency or otherwise of the caps used for 
the ignition of smokeless powder charges, and yet 
there is nothing which exercises a more vital influence 
upon the action of nitro powders in general than the 
seemingly humble cap. The cap or primer must be 
capable of instantaneously discharging through the 
flash-hole a jet of flame that will immediately set the 
powder burning. A good cap will perform this office 
in a period less than the thousandth part of a 
second, an amount of time which, while inconceivably 
small, is none the less of very real importance to the 
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maker of powders. The cap again exerts the most 
important influence on the character of the com- 
bustion imparted to the powder. In fact the inter- 
working of the two is so close as to make it almost 
impossible to individualise their relative action. A 
cap should accommodate itself within reasonable 
limits to variations in the characteristics of the 
powder, and in a similar manner the powder should 
not respond too sensitively to variations in the cap. 
Thus we find that the best cap is that which pro- 
duces the best average results from a variety of 
powders of varied strength and condition. Similarly 
the best powder is the one which best adapts itself 
to reasonable variations in the standardised cap, 
such as are apt to arise in its manufacture on a 
commercial scale in spite of the exercise of minute 
care in its production. 

While tests of velocity and pressure in a cartridge 
not only cover the powder but also the action of the 
cap there is another test which applies more strictly 
to the efficiency of the ignition. This test is made 
by measuring the time interval that elapses from 
the moment when the hammer strikes the cap to the 
arrival of the shot at the muzzle. A satisfactory 
combination of powder and cap will, under this test, 
show a time interval of '0045 of a second, of which 
some '0035 of a second is occupied by the passage of 
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the shot up the barrel. A cartridge which shows a 
time interval of '0080 of a second is not behaving 
properly, and when the time becomes '0100 of a second 
the delay in the ignition begins to be apparent to the 
observant shooter. Bad hang-fires occur when the 
time interval amounts to '0150 of a second. The 
latter interval is by no means uncommon with unsatis- 
factory cartridges. The delayed ignition may be due 
to a number of causes, of which the following may be 
specified : — Bad or damp powder, weak or defective 
caps, insufficient strength of striker. The test of igni- 
tion thus affords a very useful complement to the usual 
series of tests carried out in the powder laboratory. 

Recoil. — The measurement of recoil has of late 
years developed in a marvellous fashion. The exact 
values of recoil which have from time to time been 
obtained have made it possible to build up a 
mathematical formula whereby the amount of recoil 
experienced with any given combination of gun or 
cartridge can be estimated within a very small 
margin of possible error. Tests of recoil of sporting 
cartridges are always conducted so as to show the 
number of foot-pounds energy of recoil that would 
exist in a gun weighing seven pounds. The actual 
recoil experienced under such conditions then varies 
in a well-understood manner according to the size 
and weight of the shot charge, the velocity with 
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which it is expelled from the muzzle, and the 
characteristics of the powder charge employed. In 
experiments intended to examine the behaviour of a 
smokeless powder in relation to equal values of shot 
charge, the sole factor that influences the amount of 
recoil registered is the velocity imparted to the shot. 
Consequently the custom is growing of measuring 
the recoil of the gun simultaneously with the regis- 
tration of pressure and velocity. The recoil so 
obtained affords a very useful check in the velocity 
readings. Instruments of all kinds are liable to get 
out of adjustment, and so give erroneous readings. 
Hence, w^hen anything abnormal arises, either in the 
pressure or the velocity, the simultaneous observation 
of recoil provides a check which may be utilised for 
determining whether the irregularity is in the instru- 
ment or in the cartridge. When pow^ders are 
standardised to give a definite pressure and velocity, 
the actual amount of recoil experienced by the 
shooter is mainly affected by the weight of gun he 
uses. Hence, if he finds the recoil of a fully-charged 
cartridge excessive, it is always open to him to 
diminish the effects on the shoulder by utilising a 
cartridge containing a smaller charge of shot and a 
powder of the 33-grain type, which is specially 
adapted for giving pleasant shooting, while imparting 
a high velocity to a reduced charge of shot. 



CHAPTER III. 

SOMETHING ABOUT PATTERNS. 

What Pattern is, — While pattern is the distribution 
of pellets on the target it is oftentimes judged by the 
shooter according to the success or otherwise that 
he obtains in the pursuit of his sport. If he finds 
that birds get away time after time when the align- 
ment of the gun is perfect, so far as he can judge, 
he is in doubt whether to suspect bad penetration or 
bad pattern as the explanation of his failures. Good 
patterns compensate in a great measure for bad 
penetration ; and in a similar way good penetration 
frequently provides an automatic remedy for undue 
scattering of the pellets. From this it may be 
implied that pattern and penetration exist for all 
cartridges in inverse ratio to one another. The 
happy mean where the two should be harmoniously 
combined occurs when the velocity of the shot is 
about 1050 feet per second over a range of 20 yards. 
Variations on either side of this mean are not 
seriously felt by the shooter until the diffeience 
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becomes such that either the pattern or the velocity 
is so bad as to be incapable of adjustment by 
improved conditions in the alternative factor. Pattern 
may, therefore, be defined as the character of the 
distribution of the pellets in the presence of standard 
conditions of velocity. We learn nothing from the 
occurrence of good patterns unless we know the 
velocity which accompanies them. Persistently bad 
patterns must likewise be considered in relation to 
the behaviour of the gun to find out if it gives 
abnormal velocities, and of the ammunition to see 
if it throws satisfactory patterns when fired from 
a gun which imparts standard velocities to standard 
cartridges. When the gun appears to be at fault 
the trouble may arise from mal-formation of the 
chambers, a badly shaped cone, an ill-dimensioned 
barrel, or any of the other defects which mar the 
true delivery of the shot. 

How it is Measured. — The accepted method of 
testing pattern is to fire at a whitewashed iron plate, 
preferably not less than six feet square, and to scribe 
a circle of 30 inches diameter around the area which 
by visual examination is seen to be most closely 
indented with shot marks. The cartridges used for 
such a test should contain a counted number of 
pellets of shot taken from a selected delivery true to 
size. The fitness of the shot to be used may be 
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tested in a very simple way. No. 6 size, ranning 
270 pellets to the ounce, is invariably used for the 
testing of a gun's pattern. Adopting the standard 
sporting charge of i-g-oz. the shot measure should 
be set to count 304 pellets, this being the nearest 
whole number to i^ times 270. By placing 304 
pellets in the pan of an accurate balance, and loz. 
2drs. on the other side, it will be apparent whether 
the charge so measured is over or under the specified 
weight. A sample of shot may be passed as satis- 
factory if a balance can be established by the 
addition or removal of not more than three pellets. 
Counted charges of such a sample of shot will be 
true in weight to one per cent. A well-loaded 
cartridge containing shot charges measured in this 
way may be used for taking the pattern of any given 
combination of gun and ammunition. 

The numerical value of a pattern is expressed by 
the number of pellets that are counted in the 30-inch 
circle after firing at 40 yards. In order to obtain a 
reliable figure of merit, ten shots should be fired in 
each series. The average should then be taken and 
also the amount of deviation of each pattern from 
such average. The mean deviation should further 
be recorded, and finally the average pattern should 
be expressed as a percentage of the total pellets in 
the charge. 
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How Pattern Varies with the Gun Used.— The 
following table records a practical carrying out of 
the above instructions in respect to a series of guns 
of different degrees of choke : — 

Charge 42 Grains " Amberite," lioz. No. 6 Shot (304 Pellets) 

Wadding and Turnover, Standard. Distance 40 Yards. 

Pellets Counted in Selected 30-iNCH Circle. 





True Cylinder. 


Improved 
Cylinder. 


Half Choke. 


Full Choke. 




i 

2 


1 


Pellets. 
Deviation. 


1 


i 

3 
1 


1 

2 


• 

e ■ 


1 


(I) 


96 


13 


141 I 


189 


7 


216 


8 


(2) 


125 


16 


152 II 


196 


U 


225 


I 


(3) 


103 


6 


135 6 


175 


7 


247 


23 


(4) 


89 


20 


161 21 


184 


2 


234 


10 


(5) 


124 


25 


135 5 


168 


14 


22P 


4 


(6) 


121 


12 


148 8 


169 


13 


226 


2 


(7) 


115 


6 


126 14 


198 


16 


232 


8 


(8) 


97 


18 


130 10 


i8s 


3 


212 


12 


(9) 


102 


6 


135 5 


176 


6 


204 


20 


(10) 
Average 


110 
109-2 


I 
12-3 


140 
140-3 8-1 


178 
i8r8 


4 
8-6 


225 
224*1 


I 
8-9 


Percentage 


36% 




46% 


60% 




74% 
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Charge 33 Grains of Smokeless Diamond, ioz. No. 6 Shot 

(270 Pellets). Wadding and Turnover, Standard. Distance 

40 Yards. Pellets Counted in Selected 30-iNCH Circle. 





True Cylinder. 


Improved 
Cylinder. 


Half Choke. 


Full Choke. 




1 

s 


i 
1 


Pellets. 
Deviation. 


1 


1 

'I 
Q 


1 


1 


(1) 


109 


7 


120 5 


190 


24 


198 


5 


(2) 


125 




118 7 


156 


10 


205 


12 


(3) 


97 


5 


138 13 


151 


15 


216 


23 


(4) 


no 




128 3 


144 


22 


178 


15 


(5) 


104 


2 


141 16 


162 


4 


195 


2 


(6) 


98 


4 


no 15 


185 


19 


216 


23 


(7) 


82 


20 


133 8 


148 


18 


195 


2 


(8) 


86 


16 


112 13 


175 


9 


189 


4 


(9) 


107 


5 


124 I 


181 


15 


168 


25 


(10) 


105 


3 


130 5 


170 


4 


i74 


19 


Average 


I02'3 


9*3 


125*4 8-6 


166-2 


14-0 


193-4 


13-0 


Percentage 


38% 




46% 


62% 




72% 





The above are typical records of experimental 
firings. They are not reproduced as exceptional 
models in any respect, for doubtless the results 
could have been improved in every instance had the 
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series been repeated till something approaching 
perfection was attained. In publishing experimental 
statistics of any kind it is always best to show a 
typical set of figures rather than a series of ideals. 
The above records may, therefore, be accepted as 
typical performances of the four different classes of 
boring tried with two typical powders and charges. 

The Ready Reckoner Table of Patterns, — The 
advantage of stating the average patterns as a 
percentage of the total pellets in the charge is that 
it enables comparisons to be made with variations 
from the standard charges of shot. The Field has 
laid down that a true cylinder throws a pattern 
equivalent to 35 per cent, of the charge on the 
30-inch circle at 40 yards. Similarly an improved 
cylinder pattern is about 45 per cent. Half-chokes 
vary from 55 to 60 per cent., and full-chokes from 
70 to 75 per cent. The above newspaper has also 
shown that the generality of guns shoot true within 
reasonable limits to their percentage, whatever may 
be the shot charges employed, and so long as the 
ammunition is normal in all other respects. In the 
table which appears in Appendix D a series of 
proportional patterns is given for various combina- 
tions covering, first, every character of gun-boring, 
second, a wide range of shot charges, and third, an 
extensive variety of loads. This table is based on 
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the simple rule-of-three calculation that if a gun 
gives a certain value of pellets with standard charges 
it will give proportional patterns with alternative 
charges and sizes of shot. Working from the table 
in question we can estimate the probable behaviour 
of the above four types of gun as follows : — 

Pattern with Cylinder Gun giving 35 per cent op the 
Pellets in a 30-iNCH Circle. 

Size of Shot. 3 4 6 5i 6 6i 7 

With I ioz. charges 55 ... 68 ... 86 ... 95 ... 106 ... 118 ... 134 

„ ii^ijoz. „ 52 ... 64 ... 81 ... 89 ... 100 ... 112 ... 126 

„ loz. „ 49 ... 60 ... 76 ... 84 ... 95 ... J05 ... 119 

Pattern with Improved Cylinder Gitn giving 45 per cent. 
OF the Pellets in a 30-iNCH Circle. 

Size of Shot. 8 4 5 5i 6 6i 7 

With i^oz. charges 71 ... 87 ... no ... 122 ... 137 ... 152 ... 172 

,, I1V02. „ 67 ... 82 ... 104 ... 115 ... 129 ...144 ... 162 

„ loz. „ 63 ... 77 ... 98 ... 108 ... 122 ... 135 ... 153 

Pattern with Half-choke Gun giving 60 per cent, of the 
Pellets in a 30-iNCH Circle. 

Size of Shot. 3 4 5 5^ 6 6^ 7 

With I ^z. charges 95 ... 116 ... 147 ... 162 ... 182 ... 203 ... 230 

„ i^ffoz. „ 89 ... no ... 139 ... 153 ... 172 ... 191 ... 217 

„ loz. ,, 84 ... 103 ... 131 ... 144 ... 162 ... 180 ... 204 

Pattern with Full-choke Gun giving 75 per cent, of the 

Pellets in a 30-iNCH Circle. 

Size of Shot. 3 4 5 5i 6 6^ 7 

With I Joz. charges 119 ... 146 ... 184 ... 203 ... 228 ... 254 ... 287 

„ ItV>z. „ 112 ... 137 ... 174 ... 191 ... 215 ... 239 ... 271 

n loz. „ 105 ... 129 ... 164 ... 180 ... 203 ... 225 ... 255 

The above values of pattern give every possible 
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combination of result that could be obtained from 
any of the four standard chokes of a 12-bore gun. 
Should it be found upon trial that the percentage 
value of a gun's shooting gives a result different from 
that of the corresponding bore of gun specified 
above, reference should be made to the table in 
Appendix D. A fresh series of values may then be 
built up from the section of the table that most 
closely agrees with the percentage obtained with the 
particular gun under examination. As the table 
covers all degrees of choke from that giving 35 per 
cent, of pattern to 80 per cent., advancing with five 
per cent, intervals, there should be no difficulty in 
deciding the category to which the gun in reality 
belongs. As the charges specified run from i^^oz. 
to T^oz. the table is applicable to all weapons, from 
a 12-bore pigeon gun to a 20-bore. 

The Different Degrees of Choke, — Before choke 
boring was invented good patterns were regarded as 
those which represented the closest possible distri- 
bution of the pellets. When it became apparent that 
by reducing the diameter of the bore at the muzzle 
practically any required concentration of the pellets 
could be obtained, sportsmen were not long in dis- 
covering that it was possible to have too much of a 
good thing. The best boring of gun is that which 
gives a pattern of 200 pellets, or thereabouts, at the 
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distance which represents the average at which the 
bulk of the game is shot. Practical experience has 
shown that for the best class of game shooting which 
this country affords the desired result is obtained 
with guns which throw a pattern at 40 yards of from 
130 to 150 pellets. Where the shooting is of a 
rougher kind patterns should be 140 in the right 
barrel and from 180 to full choke in the left. It is, 
however, impossible to lay down general rules 
applying to all circumstances. Where driving is 
mostly adopted the two barrels should shoot alike, 
and they should be improved cylinders. Shooters 
who favour one-ounce charges should order their 
guns to be made to shoot a little closer, so as to 
obtain a pattern equal to that specified for full 
charges. When long shots are frequent a full choke 
in the left barrel is desirable. 

The difference between a true and an improved 
cylinder is exceedingly slight, the constriction at the 
muzzle being seldom more than '008 of an inch. A 
full choke measures •695in. at the muzzle, which 
compares with about ^ssin. as an average for the 
rest of the bore of a 1 2-calibre gun. The improved 
cylinder is a difficult gun to bore ; consequently in 
most cylinder guns the diameter is unchanged at the 
muzzle. In the very best class of weapon the 
improvement of the cylinder by a slight choke at the 
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muzzle is so arranged as to be barely visible. This 
is due to the objection which some sportsmen have 
for a choke of any kind, while they ask all the time 
for results that cannot be obtained without its aid. 

How to Recognise a Bad Pattern. — The difference 
between a good and bad pattern is very difficult to 
define. True cylinder and half- choke guns as a rule 
give inferior patterns as judged by the test of regu- 
larity of count. The average pattern of a true 
cylinder gun has been stated at no pellets. This 
average is generally made up of a series of readings 
of a most diverse character. Bad patterns may, 
therefore, include those in which a considerable 
deviation from the arithmetical average is evident. 
Where the deviations are small the patterns are, as 
a rule, good in other respects. That is to say the 
pellets are evenly distributed over the area covered, 
with but slight indications of a tendency to group in 
certain spaces to the detriment of others that are 
left blank by comparison. The amount of deviation 
from round to round is a very valuable index to the 
behaviour of a gun or cartridge. It hardly ever 
happens that clustering and other faults are accom- 
panied by what is known as a regular count. 

Another sign of defective pattern is the presence 
on the plate of unduly large splashes, indicative of 
the adherence of two or more pellets in the form of 
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a ball. Yet another common defect is the presence 
of an undue proportion of instances where the pellets 
strike the plate in pairs. It requires, however, a 
considerable experience in the '^ plating '' of guns to 
enable a person to express a sound opinion as to 
the merits of the patterns thrown. The unversed 
amateur is much too inclined to expect mathe- 
matical regularity of distribution, and he instinctively 
demands an undue closeness of shooting. Should 
this frame of mind come to the fore the best plan 
is to step in to the 30-yards' mark and test the 
shooting of the gun at the average distance at 
which it is intended to be used. 

Some Causes of Bad Pattern. — The most frequent 
causes of bad pattern are faults in the chambering 
of the gun and in the strength of the cartridges used. 
Irregularly loaded cartridges with wadding of unsuit- 
able character are fatal to good shooting. Nothing 
so surely deteriorates pattern as a cartridge which 
imparts too high a velocity to the shot. This may 
arise from undue drying of the ammunition or from 
overcharges of powder. The same result may 
follow from the use of exceptionally thick card wads, 
from over-ramming the powder, from violent caps, in 
fact from any one of the many possible causes which 
promote undue violence in the powder. As regards 
the gun the most general cause of bad patterns is 
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tightness at the nose of the chamber, whereby the 
exit of the charge is impeded, and the pressure of 
the powder is accordingly increased. When the 
chamber is right and the shooting is bad the next 
thing to examine is the form of the cone joining the 
chamber to the 12-bore part of the barrel. This 
should be of not greater length than '25 of an inch, 
and the slope should be a true taper from the nose 
of the chamber to the barrel. When the cone is 
excessively long the column of shot is apt to widen 
so as to occupy the greater diameter beyond the 
cartridge. Its subsequent compression to the 
diameter of the bore jams the pellets together, so 
causing a tendency to ball, or at any rate to deform 
them so as to interfere with their regular flight after 
leaving the muzzle. For the same reason a gun 
with an unduly narrow bore, say one of less than 
•729 in. diameter for a 12-bore, similarly crushes the 
shot and spoils the patterns. 

A more expert question which relates to the 
technical work of the barrel borer is connected with 
the straightness of the barrel, its regularity of 
diameter from one end to the other, and the shape 
of the choke. No one has yet been able to say why 
it happens that the same form and dimensions of 
choke fail to produce the same result in all cases. 
The fact, however, remains that a well-made gun 
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must be repeatedly tested at the shooting ground 
with a view to the adjustment of the choke so that 
it shall give the desired quality of shooting. The 
following record of tests will show How important it 
is that guns should be properly adjusted before 
delivery to the purchaser in order that the jpattern 
may fulfil the requirements laid down. The weapon 
tested was a single-barrel full-choke shot gun which 
was supposed to be suitable for pigeon cartridges of 
2f inch length. Its shooting was very bad, although 
the boring of the barrel was found to be of the best. 
Further examination showed that the chamber was of 
insufficient length, and it was accordingly increased 
by one-eighth of an inch, so making it a true 
2| inches. 

Charge 47 Grains Amberite, iJoz. No. 6 Shot (338 Pellets 
Wadding and^ Turnover, Standard. Distance 40 Yards. 
Pellets Counted in Selected 30- inch Circle. 
Before Alteration. After Alteration. 

Pattern. Deviation. Pattern. Deviation. 

155 o 206 27 

181 26 225 8 

201 46 244 II 

137 18 231 2 

131 24 234 I 

203 ...... 48 206 27 

124 31 264 31 

122 33 267 34 

121 34 232 I 

17S 23 225 ...r.. 8 

Average 155-4 28-3 233-4 15-0 

Percentage 46% 69% 
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The gun as delivered gave the average pattern of 
an improved cylinder gun with exceedingly large 
variations between the highest and the lowest, the 
mean deviation being 28 pellets in an average of 
155. After alteration the improvement of the gun's 
shooting was most marked, the average pattern 
becoming 233. The regularity of the shooting was 
also greatly improved. There was not a single 
record below 206, and the mean deviation of 15 
pellets compared favourably with the average pattern 
of 233. Instances on all fours with the one quoted 
could be indefinitely multiplied by anyone whose 
daily work brings him into contact with gun 
problems of this kind. 



CHAPTER IV. 

CARTRIDGE LOADING. . . 

The Importance of Accuracy. — All that has been 
written in the previous chapters has gone to show 
that the properties of a smokeless powder are care- 
fully regulated so as. to give the most favourable 
combination of results in the finished cartridge. 
In this connection it has been made clear that the 
calculated behaviour of a sample of powder can be 
entirely upset by variations in the details of loading. 
Practical experience has shown, times without 
number, that the conditions which affect the working 
of a charge of smokeless powder are so intertwined 
with one another that it is virtually impossible to 
anticipate the full consequences of a variation frorh 
the standard practice. This argument may serve to 
discourage persons of an experimental turn of mind 
from giving free play to their views on fancy cart- 
ridge loading. It is equally a warning to all and 
sundry to take every precaution that skill and 

D 2 
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experience can suggest to reproduce in each cart- 
ridge turned out the ideal conditions which the 
powder maker has in his mind when he is regulating 
his product. The nicety of adjustment he aims 
at represents so much time thrown away if the 
loading is not carried out with due seriousness of 
purpose. 

Loading on an Experimental Scale. — The manu- 
facturer who loads his millions of cartridges in the 
course of the year may gain information quite as 
interesting in its way from the loading of experimental 
batches of cartridges as the amateur who engages 
in the same pursuit as a hobby. The more success- 
ful among our large cartridge loaders are in the 
habit of conducting experiments with every batch 
of ammunition which they are called upon to turn 
out. These experiments will frequently not go 
further than the loading of a sample set of cartridges 
to see whether the selected combination of wadding 
is appropriate for the purpose. The size and 
density of the shot used exert an important influence 
on the finished cartridge, and in the same way the 
resisting qualities of the wadding and the bulk of the 
powder must all be taken into suitable account. In 
loading cartridges on a small scale for expierimental 
purposes it is advisable to pay great attention to the 
measuring of the charges. The powder should be 
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weighed by means of an accurate chemical balance 
and set of weights. The first card wad should be 
pressed home until it is found to be in contact with 
the powder. The felt wad should then be inserted 
and over it should be placed the second card wad. 
The latter should then be rammed by means of a 
plug accurately marked so as to show its distance of 
entry from the mouth of the case. A table showing 
the space occupied by various charges of shot 
in different bores of cartridge is reproduced in 
Appendix I. It will, no doubt, be found of 
great use for determining the length of case 
required to accommodate the shot charge and 
make suitable extra provision for the top wad and 
the turnover. 

The distance of entry of the over-felt wad should 
be adjusted according to the amount of shot charge 
to follow, so that when the top wad has been inserted, 
and the end of the case properly turned over, a 
tight cartridge will result. This may be tested by 
pressing the top wad with the forefinger. If it 
remains firmly in place the amount of wadding is 
sufficient for the purpose. If, on the other hand, it 
gives way under pressure, and the shot can be rattled 
about, there is clear evidence, provided the proper 
thickness of card wadding has been employed, that 
«in extra thickness of felt is desirable* In this way 
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the preliminary loading of a few cartridges by hand 
will save a good deal of trouble in the long run. 
When the correct loading has been thus ascertained, 
it may be repeated on a larger scale, with every 
assurance that a satisfactory batch of cartridges will 
be the outcome. 

The Selection of Wadding. — It is impossible to 
over-estimate the importance of utilising a suitable 
combination of wadding for the loading of smokeless 
powder. The Field system of loading, which is 
quoted in full in Appendix H., covers the ordinary 
i2-bore sporting cartridge, and the reader will do 
well to study the specification which is there given, 
the more so because the principles involved in the 
Field system are those which have been uniformly 
adopted by all explosives manufacturers as the 
standard to which they should adjust the properties 
of their powders. The principles underlying the 
above code of instructions are very simple. Four 
wads are specified for the loading of each cartridge, 
viz., three card and one felt. The card wads, which 
are placed on either side of the felt wad, have a 
thickness of i^in., the over-shot card wad being 
slightly thinner, viz., ^-g of an inch. The diameter 
of the wadding must naturally be that which suits the 
bore of the cartridge to be used. The sizes of all 
bpr^s gf wadding are given in Appendix EJ, 
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The combination of card wadding employed is 
thus so simple that we may now pass on to the 
consideration of the felt. For absolutely trust- 
worthy shooting the best felt is a sine qua non. It 
is of medium firmness, being neither as hard as a 
piece of wood, nor so soft and spongy as to be 
incapable of sustaining the pressure exerted upon it 
in forming the turnover and in testing the cartridge 
for general firmness. Sportsmen who have made a 
practical study of the ballistic properties of smoke- 
less powders are agreed that it is a very expensive 
economy to use any but the best felt wadding in a 
shot gun cartridge. With hard wadding composed 
of inferior fibre the velocities are generally low. 
With soft wadding of insufficient firmness the 
pressures are apt to be increased, so spoiling the 
pattern without materially assisting the velocity. 
With best felt wadding on the other hand the 
pressure remains at a moderate level, and the 
velocity is always greater than with second quality 
wadding. The latter generally errs on thn side of 
hardness, its deficiency in the right kind of fibre 
being more often than not supplemented by the use 
of size or other stiffening ingredient which does not 
aid it in the performance of its functions, otherwise 
than by making a tight cartridge. From a careful 
examination gf the Field systein of loading it will b? 
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seen that the principle of adapting the felt wad to 
the charge employed resolves itself into the very 
simple rule of adding ^q in. of felt for every j^ oz. 
of shot short of the standard load. In the filling of 
cartridges other than 1 2-bore the Field system can 
be closely followed provided the rule is observed of 
seeing that the length occupied by the various com- 
ponents of the cartridge corresponds to that of the 
I 2-bore. 

Measuring the Powder. — To insert the correct 
charge of powder in a single cartridge is an operation 
of elementary simplicity, but to be equally accurate 
when hundreds and thousands, and, for that matter, 
tens of thousands are in question, affords a great 
test of the satisfactory organisation of a loading 
department. The golden rule in such a matter is to 
test the charges thrown by the powder measuring 
machines at frequent intervals. It is impossible to 
guarantee that a single setting of the loading machine 
shall uniformly measure correct quantities of charge. 
Consequently accuracy can only be attained by 
constant reference to the chemical balance, in order 
to see that the charges that are measured by bulk 
are also true in weight. 

The highest level of commercial loading ap- 
proaches very nearly perfection in this respect. The 
maximum variation which is experienced in the 
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Standard output of well-oiganised loading shops 
may easily be kept within one-fifth part of a grain 
on either side of the standard charge. In a 42-grain 
charge this is equivalent to a variation of only one- 
half per cent. Loading may be pronounced irregular 
when the variation reaches half a grain on either side 
of the mean, and the results given by the cartridge 
are liable to be defective when this difference is 
exceeded. There are two things to consider in 
connection with the measurement of powder charges. 
The first is that the average charge thrown shall be 
the nominal loading for the cartridge under treat- 
ment, this being mainly a question of accurate and 
painstaking adjustment of the loading machine, and 
the other is the conformity of the charges thrown, 
one as compared with another. The following table 
illustrates four examples of commercial cartridge 
loading, the Mea being that the contents of ten 
cartridges have in each instance been weighed to 
check the accuracy of the loading : — 

A. Regularly and correctly charged : — 

41*8, 41-9, 42-1, 42*0, 420, 42-2, 41-8, 41-9, 422, 42-2. 
Average 42*01. Highest 42*2. Lowest 41-8. 

B. Regular but undercharged : — 

407* 40*5. 40*3. 40-6, 407, 407, 40-4, 40-2, 40-3, 40-4. 
Average 40*48. Highest 407. lowest 40*2. 

C. Correctly charged, but somewhat irregular : — 

41-8, 41-5, 42-4, 41-5, 419, 42-3. 420, 42-5, 41-8, 42-4. 
Average 42*01. Highest 42-5. Lowest 41*5. 
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D. Irregular and overcharged : — 

45*o» 43'2, 437. 44o. 43*4. 44*8, 44'o. 437» 43*9. 44*6. 
Average 44*03. Highest 45*0. Lowest 43*2. 

The examples given have been marked A, B, C, 
and D respectively. '* A '' represents perfect loading. 
The individual variation of the charges does not 
exceed one-fifth of a grain either way, and the strict 
average of the series is 42 grains within a very small 
fraction. In the case of ** B *' the conformity of the 
charges with one another is equally well maintained, 
but the loading machine has thrown an average of 
just under 40J grains, where 42 is the standard 
charge. Example ** C '' illustrates a case where the 
uniformity of the charges thrown is unsatisfactory, 
although the general average of the series happens 
to be correct. Example '* D '* suffers from the 
double defect of being both irregular in value, and 
wrong in average amount. This is the-loading which 
it is to be hoped will be found in ever-decreasing 
quantities. It is unsatisfactory, not only, to the 
sportsman who uses cartridges so loaded, but also to 
the powder- maker whose product is always open to 
adverse criticism, although the nitro has yet to be 
discovered which will shoot well when loaded in so 
irregular a fashion. 

The Loading of ^^y Grain Powders, — While our 
remarks oq loading have sg far referred only to 
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powders of the 42-grain class, it must not be for- 
gotten that the accurate charging of powders of the 
33-grain class is even more important. For a start 
a given variation from the true weight in the most 
recent form of powder represents a much larger 
proportion of the total charge than where the weightier 
powder is in question, and the effectiveness of the 
cartridge is modified accordingly. Moreover, the 
new class of powder represents a very highly-refined 
product of the chemist's art. Hence, while it gives 
a more perfectly balanced rendering of the sports- 
man's ideal of what a powder should be that balance 
is easily upset by unintelligent and unskilful loading. 
The modern form of nitro has so many points of 
excellence that the sportsman should exercise excep- 
tional discrimination by entrusting its loadmg to a 
gunmaker whose knowledge and experience guarantee 
beforehand due attention to the special requirements 
to be met. Well loaded these powders are a source 
of satisfaction to the user, whereas, if indifferently 
treated, they are apt to prove a disappointment and 
a source of general dissatisfaction. 

Measuring the Shot, — Shot may either be measured 
by means of a counter or by a machine that separates 
the charges according to bulk. The latter system 
is'Jar the more desirable for commercial treatment of 
^hot. Uniformity of weight may generally be assured- 
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if the same precautions are taken in the case of the 
shot as in the case of the powder. The shot 
counter, on the other hand, is a very unsatisfactory 
means of measuring shot charges, in view of the 
great variation that exists in the number of pellets 
to the ounce in samples of the same nominal size. 
A counted measure of shot taken from a batch 
which is supposed to represent size No. 6 may, in 
commercial practice, be anything between 5^ and 
6^, and the correctness of the charge thrown is 
liable to be wrong in proportion to the amount of 
variation that exists in the count of the pellets. If, 
therefore, the amateur is desirous of loading with a 
shot counter for the purpose of testing patterns, he 
must either obtain a sample bag true to the nominal 
size or else he must adjust the number of pellets 
thrown so that the correct weight of charge 
results. 

Incorrect shot charges have a marked influence 
on the shooting of a cartridge, and as powders of 
different characteristics do not always behave alike 
in the presence of abnormal charges of shot, it is 
vitally necessary that the shot charge should 
approximate very closely to the nominal size in- 
tended if the shot-counting trowel is used. Shot 
charges cannot under any circumstances be so 
accurately loaded as the powder, nor is it necessary 
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that they should. An allowable variation is six 
pellets on either side of the mean. For size No> 6 
this represents a variation of about two per cent, by 
weight for the standard sporting charge of ig^oz., 
and the same percentage of accuracy will be 
sufficient for other sizes. In commercial cartridges 
differences amounting to i\ oz. of shot between the 
highest and the lowest charges are at times met 
with, and such variations must of necessity be con- 
sidered as highly detrimental to the regular shooting 
of the ammunition. 

The Turnover, — The proper turning over of the 
mouth of the cartridge is a constant source of trouble 
and anxiety to the conscientious loader. The first 
essential for the making of a proper turnover is that 
the seating of the over-felt wad shall be exactly such 
as will allow a suitable length of case for folding 
over after the due amount of shot has been inserted 
and sealed by the insertion of the top wad. The 
most satisfactory distance to allow for the turnover 
is '275 in., this value lying about midway between 
a quarter of an inch and five-sixteenths of an inch. 
A difference of a sixty-fourth of an inch represents 
the maximum variation that can possibly be allowed 
on either side of the mean value stated. It is 
impossible to lay down any specific distance for 
the insertion of the over-felt wad. If the distance 
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from the mouth of the case to this wad is fixed 
at ro5 in. for i^oz. charges, i in. for i ^q oz. charges, 
and *95 in. for i oz. charges for No. 6 shot, very- 
satisfactory results will be obtained ; but an alter- 
ation in the size of shot will frequently throw the 
measurement out to an extent sufficient to necessitate 
a slight adjustment of the distance of entry of the 
over-felt wad. With shot of the same size and of 
different specific gravity the space occupied by the 
charge of shot is at times materially altered. In 
fact, we have known two sets of cartridges which 
were loaded with the same distance of entry of 
the over- felt wad to give entirely different values 
of turnover, by reason of the use of American chilled 
shot in some of the cartridges and a corresponding size 
of English shot in the remainder. As the cartridges 
were loaded for the purpose of testing the relative 
effects of American and English shot it was found 
necessary to re-load those having the wrong amount of 
turnover in order to render the conditions of the two 
sets of cartridges as nearly uniform as possible. It 
should, therefore, be understood in speaking of turn- 
over that the first absolute essential in the loading 
should be the taking of precautions whereby the* 
distance from the top wad to the mouth of the case 
is mathematically true to the distance already stated, 
viz. '275 of an inch. 
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The making of a smooth well-shaped and suffi- 
ciently firm turnover is a matter requiring constant 
examination and care in the apparatus employed. 
To secure the best form of turnover it is desirable 
that the work should be done in a lathe of consider- 
able power, and capable of rotating the turnover 
chuck at a high rate of speed. The lathe should 
further be such as will allow for rapid and con- 
tinuous work in order that the chuck shall be nicely 
warmed by the friction set up. Constant care 
is necessary to ensure a smooth turnover. Should 
there be any tendency to form rough turnovers the 
end of a cartridge should be smeared with a mixture 
of oil and emery. By pressing this into the turnover 
chuck the rough surfaces which may have formed in 
use may be rubbed down. At other times it may be 
found necessary to remove the pin which passes 
through the turnover chuck and polish the notches 
contained in it by rapid friction with a piece of 
string coated with the above mixture of oil and 
emery. Care and experience will enable anyone who 
desires to maintain a high quality of turnover to do so 
with a minimum of defective results. In Appendix J 
jve reproduce a series of illustrations which we are 
enabled to use by the kind permission of the Editor of 
the Field, They show a variety of forms of turnover, 
including one that is right and others that are bad. 
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The shooting department of this newspaper 
published on January loth, 1903, particulars of a 
very simple method of testing the turnover of cart- 
ridges. By means of this test it is possible to 
measure the exact value of pull that is necessary for 
the extraction of the top wad against the resistance 
of the turnover, which is unfolded by forcibly with- 
drawing the wad from the mouth of the cartridge. 
The tests which have been carried out in this way 
go to show that the ideal turnover, which gives the 
best results, represents a resistance, as judged by 
the test described, of 45lb. Experience has shown 
that less than 4olb. and more than 5olb. are alike 
capable of modifying the action of the nitro powder 
charge. 

Freak Loading. — A few words may well be said 
in conclusion to this chapter on the subject of 
** freak '* loading. This term refers to the pecu- 
liarities of loading which are constantly put forward 
by various individuals who have but a limited amount 
of knowledge of the ballistic properties of smokeless 
powders. Such persons are in the habit of upholding 
fanciful methods of loading, supposing them to 
impart some peculiar virtue to the ammunitiou. 
While we have every respect for those who desire 
by research and experiment to discover means for 
improving upon existing methods, we must express 
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ourselves as entirely out of sympathy with those 
who attempt to modify existing practice without 
having first of all acquainted themselves with 
the theoretical justification of currently accepted 
methods. The powder maker is able to regulate 
his powder so exactly that it would be exceedingly 
difficult for a *' freak loader '' to introduce a change 
of result which the powder maker could not equally 
well accomplish by suitably modifying the properties 
of his powder. The fact that he has already found by 
laborious trials and research the most desirable 
combination of results suggests that a very good case 
must be made out to justify an alteration in the 
recognised processes of cartridge loading. 

The columns of sporting periodicals frequently 
contain correspondence showing the views of indi- 
vidual sportsmen as to how cartridges ought to be 
loaded to give the most satisfactory results. As a 
general rule it is found that these special methods of 
loading merely serve to modify the characteristic 
behaviour of the powder as laid down by established 
practice. A shooter may be quite sound in his 
views when for his own particular style of shooting, 
%nd perhaps for his own gun, he prefers a cartridge 
which sacrifices something in the way of penetration 
for a superior quality of pattern. When, however, 
he recommends the same loading to his friends it 
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is fairly certain that on the whole they will be worse 
served than before if they take the advice offered, 
because the reasons which may favour an exceptional 
cartridge for one sportsman may be quite inappro- 
priate for another gun or another man behind it. 



CHAPTER V. 

AIMING AT MOVING OBJECTS. 

Distance of Shooting. — A sportsman's chief object 
in mentally estimating the distance of a bird at 
which he proposes to shoot, is to obtain a good 
general idea as to the allowance he must make by 
way of aiming in front of it. Many have supposed 
that the mere swinging of the gun is sufficient 
allowance in the case of a crossing shot. As a 
matter of fact, if the bird is in line with the gun at 
the moment of fire there is a virtual certainty of 
shooting behind. The table of mean velocities from 
the muzzle to various distances up the range, w^hich 
appears in Appendix C, will give the shooter an 
excellent basis for calculating the amount of allow- 
ance it is necessary to make in shooting at flying 
objects. 

Estimati^ the Amount of Allowance, — In esti- 
mating the amount of allowance to give to a flying 
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bird in full flight, it is advisable to remember that its 
approximate rate of travel may be taken at sixty feet 
a second, while a comparatively slow-flying bird may 
be reckoned at half this amount. The difference in 
the time of arrival at the object aimed at of large 
and small shot is so small for the ordinary sporting 
distances that it may be entirely ignored. If, there- 
fore, we take the behaviour of No. 6 shot as a 
standard, we may do so with full assurance that the 
increased speed of No. 3 shot will only necessitate a 
reduction of three inches at forty yards in the 
allowance to be made. As the allowance for all sizes 
of shot at twenty yards is uniform, we have a further 
justification for ignoring the relative differences of 
allowance necessary for different sizes of shot at the 
other ranges. 

A Useful Table of Allowances. — The following 
figures, which have been calculated on the basis of 
the tables given in Appendix C, show the exact 
amount of travel of a bird moving at 60 feet a second 
during the time that elapses from the fall of the 
hammer to the arrival of the shot at the various 
distances named : — 

When the bird is at 20 yds. the shooter must allow 3 ft. 8 in. 

II M 25 yds. „ „ 4 ft. 9 in. 

II II 30 yds. „ „ 5 ft. II in. 

ty II 35 yds. n n 7 ^t- 2 in. 

„ 40 yds. „ „ 8 ft. 6 in. 
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With slower birds he must adopt appropriately 
smaller allowances, and with faster birds, should 
such be encountered, he must adjust the figures 
accordingly. The rate of movement adopted, viz., 
60 feet per second, is as nearly as possible that of an 
ordinary clay bird when the spring of the trap is 
working at full strength and the line of flight 
approaches the horizontal. The above allowances 
are naturally only absolutely correct for crossing 
birds. In the case of going-away birds the time 
occupied by the shot in reaching, say, 35 yards, is 
such as to allow the bird to have moved a further 
seven or eight inches, and the shot must cover this 
extra distance before overtaking the bird. This 
does not, however, exercise much influence on the 
aim taken by the shooter, because a bird going 
away is more or less in the nature of a stationary 
object as viewed by the shooter. When the angle of 
flight of a going-away bird is inclined to the right or 
the left, it represents something between a true going- 
away bird and a crossing bird, and the actual 
displacement of the true line of aim due to the cause 
above-mentioned must be very small. The shooter 
may thus accept the above table of allowances as 
satisfying all requirements. The main reason for 
recommending the sportsman to swing his gun in the 
act of shooting is that it produces a truer alignment 
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on the course covered by the bird, and that it not 
only prevents the shooter from dwelling on his aim 
with the barrels stationary, but it enables him to 
estimate more exactly the allowance the bird 
requires. 

Instinctive Use of the Figures. — If he remembers 
the allowances quoted, and at the same time 
cultivates the power of instinctively estimating the 
distance and rate of flight of the objects aimed at, 
he need not worry his mind further than to remember 
the approximate rule of 4 feet allowance for 20 yards, 
5 feet for 25 yards, 6 feet for 30 yards, 7 feet for 
35 yards, and 8J feet for 40 yards. In view of the 
errors which arise from the approximate estimation 
of the range and rate of flight of the bird fired at, 
together with possible variations in the ammunition, 
the sportsman may set his mind at rest concerning 
odd inches of allowance, especially as the spread of 
his pattern will more than cover minor differences 
due to the causes enumerated. 

The popularity of open bored guns is fully 
explained by the above table of allowances. The 
fact that a bird must receive an allowance of 3 feet 
8 inches at 20 yards distance makes such shots 
extremely difficult in the case of close shooting guns, 
and none too easy when the spread of pattern is 
equal to that of an improved cylinder. Sporting 
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experience in the large majority of instances goes to 
show that the occasional successes of the full choke 
at the longer distances are apt to be more than 
counteracted by the increased difficulties of shooting 
at closer quarters. 



L. 



CHAPTER VI. 

TWO TYPICAL SMOKELESS POWDERS. 

Amberite, — In '* Amberite '' we have a smokeless 
powder belonging to what is commonly regarded as 
the older group of nitros, viz., that in which the 
standard charge for a 1 2-bore sporting cartridge is 
42 grains by weight. Since the introduction of the 
newer nitros, for which the standard charge is 
33 grains, the two are distinguished as 42 -grain 
a^d 33-g'"ain powders respectively. Amberite 
possesses the virtues of the class to which it 
belongs. The greater weight of the explosive 
material which propels the charge of shot affords 
it the advantages that arise from the development 
of a large body of gas. The 42-grain powder is 
par excellence the nitro which is capable of imparting 
a high velocity to a full charge of shot. It is 
accordingly specially adapted for all classes of game 
shooting in which full charges require to be used 
by reason of the distance at which the game is shjot. 
Its success as a powder for pigeon guns is similaitly 
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due to the fact that the inertia of a large charge of 
shot is adequately met by the evolution of a suffi- 
ciency of gas. More than this, the 42-grain powder 
stands pre-eminent as the nitro which adapts itself 
to all sorts and conditions of gun, its reserve of 
power being such that even in the presence of 
moderatelv unfavourable conditions it does its work 
with great efficiency. In fact, the 42-grain powder 
has in a great measure the universal adaptability of 
the older black powder. In so far that it does not 
present the difficulties of manufacture of a 33-grain 
nitro it can be regulated and adjusted with a nicety 
that makes it a reliable servant under a great variety 
of conditions. Being to this extent a general utility 
powder it is not surprising that it is capable of being 
outclassed for certain special functions for which it 
is not particularly adapted. 

For the firing of reduced charges of shot, and the 
giving of an absolute minimum of recoil, it is beaten 
by the 33-grain class of nitro, which was introduced 
in response to the need felt by sportsmen for a nitro 
having certain special qualities to the exclusion, if 
necessary, of certain others by way of compensation. 
By reason of its density the 42-grain powder neces- 
sarily gives more recoil than a powder in which a 
smaller weight has a similar amount of energy. In 
like manner it has been found by practical experience 
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that the best patterns are not produced with a 
4 2 -grain powder when the charge of shot is reduced 
below I ^ oz. Before 33-grain powders were intro- 
duced the well-known combination of 40 grains of 
Amberite and i oz. of shot was frequently used and 
found to give satisfaction ; but it was not a charge 
that suited all guns, and now that 33-grain nitros are 
available it is wise to discountenance a combination 
which does not show the older group at its best. 
Although Amberite has received exclusive mention in 
this paragraph it should be pointed out that coarse- 
grain Cannonite and Ruby powders are analagous 
products having the same general characteristics. 

Smokeless ^O Diamond, — This powder is a 
typical member of the 33-grain class. It is a 
special product which adapts itself more particularly 
than the older type of nitro to the conditions that 
are encountered when game is driven. At this class 
of work the distances at which game is shot are 
seldom very great, the difficulties of shooting being 
thus enhanced by the need for a much smarter 
handling of the gun, and by the inconsiderable 
spread of the pattern. Even a cylinder or an 
improved cylinder gun is found at short distances 
to spoil the condition of the game for table purposes. 
Hence the popularity of reduced charges of shot 
which thin out the pattern and so avoid reducing 
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the game to mere skin and feathers. A further 
advantage that accompanies the reduction of the 
charge of shot with this class of powder is that, 
while the patterns are not spoilt, there is a material 
improvement in the velocity. This in its turn 
probably slightly opens out the pattern, or at any 
rate aids in preventing an undue bunching of the 
pellets at short distances. An advantage incidental 
to the use of reduced charges of shot in combination 
with a powder of the 33-grain type, is the material 
reduction in the amount of recoil experienced as 
compared with fully charged cartridges containing a 
42-grain powder. The reduced recoil enables the 
shooter to save a few ounces in the weight of the 
gun, whereby he has a handier weapon for the 
exceedingly rapid manipulation that is necessary 
when taking driven shots at short range. Another 
advantage it possesses is the fact of being more 
truly " absolutely smokeless " and free from blow 
back, the latter being a great advantage when 
shooting against the wind. 

A slight divergence for the moment will serve to 
explain the importance of enabling the weight of the 
gun to be kept as low as possible when dealing with 
driven game. To swing the gun so to follow a bird 
at 20 yards distance necessitates twice the rapidity 
of movement that is required in the case of a bird 
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travelling at exactly the same pace but at double the 
distance. A light gun can only be pleasant to use 
when the recoil is kept very low. On moors and 
estates where driving is extensively followed the head 
of game is generally considerable, the number of 
shots fired in a day being proportionately large. 
This affords a further argument in favour of low 
recoil ammunition for driven game. The nerve 
disturbance which arises from the constant firing 
of fully charged cartridges with a light gun is 
sufficient with many shooters, even of robust stamina, 
to destroy their alertness as the day advances, and 
so vitiate their chances of good shooting. The 
33-grain powder is thus what we have already 
described it — a special product which is exceedingly 
well adapted to modern conditions of shooting, 
though it will perhaps never entirely displace the 
general usefulness of its more sedate rival. 

Condensed Powders. — Our reason for ignoring 
condensed powders in the heading adopted for this 
chapter is that the two groups of powder to which 
we have mostly confined our attention are capable 
of satisfying the whole of the requirements of the 
modern sportsman. Condensed powders may be 
distinguished from 33 and 42-grain nitros by the 
fact that they do not bulk strength for strength 
equally with black powder. In consequence of this 
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they require exceptional loading in order that the 
space they fail to occupy shall be filled up in some 
other way. Whether this takes the form of special 
cartridge cases with cone-shaped bases, or the use 
of unnecessary wadding, the fact remains that 
condensed powders as a class present so many 
difficulties in the loading that they are seldom 
successful, except in the form of factory loaded 
ammunition. 

The commercial requirements of the present day 
appear to indicate that a powder may only be 
widely known to sportsmen if its bulk and other 
characteristics are such as to enable it to be loaded 
with the apparatus commonly used by gunmakers 
and others who specialise in cartridges. The 
amount of exceptional plant that is required for 
satisfactorily charging cartridges with most of the 
types of condensed powder, prohibits their recognition 
by the loader, who is called upon to deal with a 
variety of powders. In many instances it is neces- 
sary to hand -weigh charges of condensed powder in 
a chemical balance, when special apparatus as used 
by the manufacturer is not available. More than 
this, there is always the danger that a condensed 
powder may be loaded by bulk the same as if it 
were comparable with black powder. As it is in 
reality very much stronger, cartridges so charged 
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would be certain to give excessive pressure. While 
the maker of a condensed powder disclaims responsi- 
bility in such circumstances the inconvenience and 
danger to the sportsman are none the less a serious 
factor. In view, therefore, of the fact that 33-grain 
powders give us the whole of the ballistic benefits 
due to the use of condensed powders, and none of 
the disadvantages above enumerated it seems reason- 
able to adopt the attitude that their day has gone 
by, and they need not, for the present at any rate, 
be considered of practical importance. 

Relative Behaviour of the Two Groups of Nitros. 
— Adopting '* Amberite *' and ^' Smokeless <f»/ 
Diamond *' as powders typical of the best of their 
class we have conducted with them a large series of 
experiments for the purpose of laying before the 
reader their characteristic behaviour under a variety 
of conditions. The large number of figures which 
result from the carrying out of a comprehensive 
programme of tests necessitates a proportionately- 
studious attitude on the part of anyone who desires 
to appreciate their full meaning. * In the present 
instance the object of the experimental work under- 
taken was to obtain a series of characteristic results 
which would give the reader the necessary informa- 
tion without asking him to repeat the labour involved 
in their analysis and interpretation. We have 
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accordingly condensed into the compact table 
contained in Appendix G the whole of the inform- 
ation which we desire to convey. 

Results with Amberite are shown for a series of 
cartridges commencing with lo-bore of 2^ length 
and finishing with the 20-bore 2^ in. case. This 
covers a variety of shot charges ranging from i^ oz. 
to |-| of an ounce. For each of the six combinations 
specified the pressure at i in. and 6 in. is duly 
stated, as also is the velocity over the usual 
20-yds. distance. For Smokeless Oy Diamond cart- 
ridges eight combinations are similarly shown. 
Comparing the two sets of results it will be seen 
that for full charges of shot Smokeless <^0 Diamond 
gives a higher pressure than Amberite, and a some- 
what lower velocity. On the other hand, with slightly 
reduced charges of shot the pressure and velocity are 
as a rule equal to those of a fully-charged cartridge. 
When the reduction of shot is carried a stage 
further the pressure is lower than with Amberite, 
accompanied by rather higher velocity. In the 
case of the small-bore cartridges the slight excess 
of pressure as compared with Amberite for equal 
charges of shot is immaterial on account of the 
reduced surface of the chamber upon which the 
gases exert their force. 

/2'-Bore Cartridge Results, — If the reader taket 
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due note of the relation that exists for the various 
loads of 1 2-bore cartridge he will gain a most useful 
appreciation of the relative properties of the two 
powders. Forty-two grains of Amberite and i^ oz, 
of shot represents a fully-charged sporting cartridge. 
Under reasonably favourable conditions this combin- 
ation gives a chamber pressure of three tons, and 
the standard 1,050 ft. velocity over 20 yds. With 
the same powder charge and a reduction to ii^ oz. 
of shot a very excellent cartridge is also obtained, 
the pressure being slightly less and the velocity 
somewhat more. In fact, 42 grains of Amberite and 
1 1\ oz. of shot may be characterised as a hard 
hitting and effective cartridge, with a slightly thinner 
pattern than is obtained by the full number of pellets. 
This combination is one that can be strongly 
recommended where the smaller sizes of shot are 
used, whereas the i^ oz. charge is desirable when 
shot larger than No. 6 is employed. 

Dealing now with Smokeless ^•SDiamond charges, 
it will be seen that thirty-three grains of this powder 
and i^ oz. of shot give a higher pressure and a 
somewhat lower velocity than would be the case 
with a fully-charged Amberite cartridge. It should 
prove very pleasant to shoot, and the slight 
minimising of the velocity would hardly be notice- 
able at the ordinary sporting distances. We see, 
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however, in thirty-three grains of Smokeless Diamond 
and I ^Q oz. of shot a much more favourable com- 
bination. The standard velocity of 1,050 feet is 
obtained with a three-ton chamber pressure, and 
this charge carries with it the very important recom- 
mendation that it gives thoroughly effective results 
in practically any well-bored gun. 

When, however, we turn to 33 grains and i oz. of 
shot we are dealing with a cartridge having special 
characteristics. The velocity is high, and yet the 
pressure and recoil are low. With this combination 
there is always a certain amount of danger that the 
boring of the gun may be such that perfectly regular 
patterns may not be obtained. In fact it is but fair 
to state that experience favours the view that only 
about five guns in every ten do full justice to the 
one-ounce charge. In the guns that will fire one- 
ounce charges beautiful results are obtained in the 
field, and we would accordingly urge upon gun- 
makers the desirability of testing their guns, in order 
to insure their satisfactory behaviour with this most 
excellent cartridge. Guns which display a tendency 
to throw patterns open in the centre with this charge 
of shot are probably unduly tight at the front of the 
chamber. 

What has been said about the 33-grain i -ounce 
combination applies even more strongly to the 
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35-36-grain charge of Smokeless Diamond and one 
ounce of shot. This is an ideal cartridge for use at 
driven game, provided the gun will do justice to it. 
But unfortunately guns having this important 
characteristic are, if anything, more rarely met with 
than those which will fire 33 grains and i ounce. 
While recommending the last-named combination as 
representing ideal conditions for the shooting of 
driven game, we are bound, as above, to qualify our 
recommendatior to the extent of advising the 
sportsman to test his gun at the plate in order to 
see whether it adapts itself to the conditions laid 
down. If the patterns are good the sportsman will 
have a pleasant and effective cartridge to use, but 
if they are bad he must recognise that he has no 
alternative but to adopt a different charge, or to 
have his gun regulated so as to be equally efficient 
with I, if^, and i^ oz. charges. A well-bored gun 
should do equal justice to all the combinations of 
i2-bore cartridge which are specified in the table 
appearing in the Appendix. The powder maker 
produces a special powder which, under given 
conditions, gives remarkably fine results; and all he 
asks is that the gunmaker shall so adapt the 
dimensions of chamber and barrel as to give the 
sportsman the greatest possible benefit to be 
derived from it. The powder is a good one in all 
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guns, but it must not be blamed if it only proves 
itself super-excellent in those that are specially 
suited to it. 

Advice to the Reader. — We have been frank with 
the reader in informing him thus clearly of the scope 
and limitations of the various combinations of 
1 2-bore nitro cartridge. He must not suppose that 
these limitations are laid down by way of providing 
an excuse for inferior results. They are the out- 
come of a comprehensive system of inquiry which 
has been conducted solely with the object of gaining 
a knowledge of the true state of affairs that exists 
under practical conditions. We must not expect 
impossibihties either from the gunmaker or the 
powder manufacturer ; but when it has been shown 
that powders will, in favourable circumstances, per- 
form up to a certain standard, then it appears sound 
policy to indicate to what extent the collaboration 
of the gunmaker is necessary to see that the best 
results are obtained in the weapons supplied. 
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APPENDIX A. 
Particulars of thb Various Standard Sizes op English Shot. 



Size 
of 

Shot. 


Pellets 
per oz. 


Weight 

per 
Pellet. 


Relative 

blow 
at equal 
Velocity. 


Diameter 

of 

Pellet. 


Sectional 
Area. 


Value of 
W 


Relative 

Penetrative 

Power. 






Grains. 




Inch. 


Sq. inch. 






3 


140 


3-13 


193 


•127 


•0127 


194-1 


124-67 


4 


172 


2-54 


157 


•120 


•OII3 


176*2 


113-17 


5 


218 


201 


124 


•109 


•0093 


169- 1 


io8-6i 


5i 


240 


1-82 


112 


•106 


•0088 


162-0 


104-05 


6 


270 


1-62 


100 


•102 


•0082 


1557 


100 


6i 


300 


1-46 


90 


•099 


•0077 


149-0 


9570 


7 


340 


1-29 


80 


•095 


•0071 


142-9 


9178 
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APPENDIX C. 

Table of Striking Velocity at various ranges up to 
40. yards, for standard cartridges giving i050 feet 
per second over 20 yards, this being the absolute 
velocity at about 9 yards. 



of 






Distance from Muzzle 


in Yards. 






Shot. 





15 


20 


25 


30 


35 


40 


3 


1038 


960 


896 


841 


791 


746 


706 


4 


1036 


953 


884 


824 


771 


723 


680 


5 


1036 


949 


876 


814 


759 


711 


668 


5i 


1035 


946 


871 


807 


751 


701 


657 


6 


1034 


944 


868 


803 


746 


695 


649 


6i 


1034 


941 


862 


794 


735 


683 


638 


7 


1033 


938 


858 


789 


729 


676 


629 



Table of Mean Velocity between the muzzle and various 
points along the range for standard cartridges giving 
1050 feet per second over 20 yards. 



Size of Shot. 


Mean Velocity between Muzzle and 




20 yds. 


25 yds. 


30 yds. 


36 yds. 


40 yds. 


3 

4 

5 

5i 

6 

6i 

7 


1050 
1050 
1050 
1050 
1050 
1050 
1050 


1009 
1005 
1003 
100 1 
1000 
998 
996 


971 
962 
959 
955 
952 
949 
946 


944 
929 
923 
917 
912 
906 
901 


903 

888 
882 
876 
871 
865 
860 
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APPENDIX D. 
Table of Proportional Patterns. 



II 
Shooting of 1 
gun as shown 
by percentage \ 


! 




Pellets in 3oin. circle at 4oyd8 for 
different sizes of shot. 


of charge in 


charge | 
in oz. 1 








3oin. ; circle at 








1 




40 yards. 


1 


a 1 
1- 
140 


4b 


6 5h 


6 : «j 


7 


1 


li 


172 


218 : 240 


272 i 300 


340 




14 


, 126 , 


155 


196 1 216 


243 1 270 


306 




iVs 


119 


146 


186 ; 204 


230 255 


289 


fin O/ 


I 


112 

1 


I3« 


J 74 1 192 


216 1 240 


272 




H 


105 ' 


129 


163 ' 180 


202 225 


255 


1 




9«; 


121 


153 j 168 


189 ! 210 


238 




6 


91 1 
131 


112 


142 156 


175 : 195 


221 




li 


161 


205 ; 225 


254 281 


3 '9 


75 % 


H 


1 119 


146 


184 ' 203 


228. 254 


287 




ItV 


1' 112 


137 


174 ' 191 


215 ■ 239 


271 


Full-Choke. 


I 


i, 105 


129 


164 ; 180 


203 225 


255 




-4 


1 98 


121 


153 1 i^ 


190 211 


239 


(7010750/0) 




; 92 


113 


143 •• 158 


177 197 224 




-1 


; 86 
1 123 


105 


133 i 146 


164 183 207 

, 1 




li 


151 


191 210 


• 237 1 263 


298 




H 


, III 


136 


172 1 189 


213' 237 


268 




iiV 


104 


128 


162 ; 179 


201 223 


253 


70 % 


I 


98 


120 


153 1 168 


189 1 210^ 


238 




il 


92 


113 


143 ! 158 


1 177 197 


223 




i 


86 


106 


134 i 147 


1 165 , 184 


209 




H 


80 
114 


98 


124 . 137 


' 153 171 


193 




li 


140 


177 195 


1 
220 I 244 


276 




il?. 


! 103 


126 


159 176 


198! 220 


249 




97 


119 


151 166 


187 1 207 


235 


65% 


1 1 


Qi 


112 


142 ' 156 


: 176 1 195 


221 




1 „5 
6 


. «5 


105 


133 146 


164 ! 183 


207 




' 


80 


98 


124 137 


. 153 ; 171 


194 




JL3 
16 


; 74 


91 


115 ! 127 


; 142 159 


179 




li 


105 


129 


164 180 


' 1 
203 225 


255 


600/0 


li 


95 


116 


147 162 


182 203 


230 




ItV 


89 


no 


139 153 


172 191 


217 


Half-Choke. 


■ I 


84 


103 


131 144 


162 1 180 


204 




16 


79 


97 


122 ; 135 


152 ■ 169 


191 


(55 to 600/^) 




. 74 


91 


115 1 126 


142 158 j 179 




■ -i 


68 


84 


106 117 


131 146 1 166 



The Patterns obtained with i^z. of No. 6 shot are shown in black 
figures 
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APPENDIX D (continued). 
Table of Proportional Patterns. 



Shooting of 
gun as shown 
by percentage 


1 

Weight 




Pellets 


in 3oin. 


circle at 40 yards for 








differen 


t sizes of shot. 






of charge in 


charge 


' 












3oin. circle at 


in oz. 














40 yards. 




8 


4 


5 


Bi 


6 


eh 


7 




li 


96 


118 


150 


165 


186 


206 


234 




li 


87 


107 


135 


149 


167 


186 


211 




lA 


82 


lOI 


128 


140 


»58 


175 


199 


55 % 


I 


77 


95 


120 


132 


149 


165 


187 




•H 


72 


89 


112 


124 


139 


155 


175 




"8 


68 


83 


105 


1x6 


130 


145 


164 




14 


63 


77 


97 


107 


120 


134 


152 




li 


88 


108 


137 


150 


169 


188 


213 




li 


79 


97 


123 


135 


152 


169 


192 




ItV 


75 


92 


116 


128 


144 


160 


181 


50- % 


I 


70 


86 


109 


120 


135 


150 


170 




if 


66 


81 


102 


113 ; 127 


141 


160 




i 


62 


76 


96 


105 118 


132 


149 




\l 


57 


70 


89 


98 
135 


no 


122 


138 




li 


79 


97 


123 


152 


169 


191 




li 


i 7^ 


87 


no 


122 1137 


152 


172 


45 % 


ItV 


67 


82 


104 


115 129 


144 


162 


Improved 


I 


! 63 


77 


98 


108 , 122 


135 


153 


Cylinder. 


\i 


, 59 


72 


92 


lOI 


114 


126 


144 




•f 


55 


68 


86 


95 


106 


118 


134 






; 51 


63 


80 


.88 


99 


no 


124 




1 70 


86 


109 


120 


135 


150 


170 




li- 


, 63 


78 


98 


108 


122 


135 


153 




ItV 


1 60 


73 


93 


102 : 115 


128 


144 


40% 


I 


56 


69 


87 


96 i 108 


120 


136 




is 

16 


52 


64 


82 


90 ; loi 


112 


128 




i 


49 


60 


76 


84 i 94 


105 


119 




\\ 


1 46 


56 


71 


78 ; 88 


98 


no 




li 


61 


75 


96 


105 , 118 


131 


149 




'i 


55 


68 


86 


95 


106 


118 


134 


35 % 


lA 


52 


64 


81 


89 


100 


112 


126 


True 


I 


49 


60 


76 


84 


95 


105 


119 


Cylinder. 


H 


46 


56 


71 


79 


89 


98 


112 




8 


43 


53 


67 


74 


83 


92 


104 




if 


40 


49 


62 


68 


77 


85 


97 



The Patterns obtained with ijoz. of No. 6 shot are shown in black 
figures. 
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APPENDIX G. 

Characteristic Results with Amberite, etc., and 
Smokeless Diamond. 











Charge. 


Pressure in tons per 
















square 


' inch. 


Velocity 


Powder. 


Cartridge. 


Grains 

of 
Powder. 


Ox. of 






over ao yds. 






in feet ncr 
second. 










Shot. 


At I in. 


At 6in. 






lO- 


bore 


2|in. 


50. 


li 


385 


2*10 


1075 


Amberite, 




















12 




2i„ 


47 


li 


375 


2*00 


HOG 


Cannonite 




















12 




Hn 


42 


I| 


300 


I -80 


1050 


(coarse- - 




















12 




2i„ 


42 


ItV 


2-8o 


I -So 


1065 


grain). 




















i6 




2i „ 


36 


H 


3-50 


I -80 


1035 


and Ruby 


















^ 


20 




2i,. 


33 


if 


3-80 


I -80 


IOI5 




10- 


bore 


2|in. 


40 


li 


4-00 


1-95 


1075 




12 




2f., 


39 


ItV 


3-90 


1*90 


IIOO 




12 




2i„ 


33 


li 


320 


170 


1030 


Smoke- 




















12 




2l,. 


33 


ItV 


3'oO- 


170 


1050 


less . 




















12 




21 „ 


33 


I 


2-8o 


170 


1065 


Diamond 




















12 




2i., 


36 


I 


3*20 


I -80 


1080 




l6 




2i„ 


28 


if 


375 


I -80 

• 


1035 


^ 


20 




2i„ 


26 
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4-00 


I -80 


IOI5 
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APPENDIX H. 

The "Field" System of Loading for i2-bore Sportixg 
Cartridges. 

Waddixg. 

1 . A plain white card Yw^n. in thickness and 738in. in diameter. 

2. A g^reased wool felt wad of best quality felt and of medium hard- 
ness, having a thickness of fin. for i|oz. charges, yi^*"' ^^r i^^z. 
chaiges, and }in. for loz. charges, the diameter to be such as will 
enable it to take a firm bearing upon the walls of the cartridge 
tube. 

3. A ^in. card as above (No. i). 

4. A plain card wad of any suitable colour YEin. in thickness and 

•738in. in diameter. 

System of Loading. 

5. The powder charge to be inserted in the case, and the first card 
wad to be lightly seated, so as just to touch its surface. After 
that the felt wad should be inserted, and following it the second 
card wad. 

The wad-seating plunger should then be brought down upon 
the over-felt wad, driving the series of wads home to a distance 
that is proportioned to the amount of shot charge that will 
follow. Generally speaking, from the mouth of the case to the 
face of the second card wad should measure about i*03in. full for 
ifoz. of shot, I in. for 1^5 oz. of shot, and '95 full for loz. of shot, 
these distances being subject to slight modification, according to 
the size and specific gravity of the shot. 

The top wad should be brought squarely and firmly down upon 
the shot charge ; and, if the wads have been skilfully seated, the 
amount of case remaining for turnover should be •275in., the 
compression during the process of turning over being sufficient to 
give a turnover of •3in. of the cartridge tube when the contents 
of the cartridge are firmly held in place. 
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APPENDIX J. 

Specimen Turnovers. 




An Excessive Turnover. 
•4in. of the case. 




An Ideal Turnover. 





A Heavy Turnover. 
•35in. of the case. 




A somewhat Loose Turnover. 
•25in. of the case. 




A very Weak Turnover. 
*ain. of the case. 



A Turnover, bad inside. 





An Excessive Turnover. 




The effect of bumping a 
Loose Cartridge. 



A Dragged Turnover. 




A Case with a Swelled 
End. 
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APPENDIX K. 

Weight of Bl\ck Powder Charges in Drams and Grains. 

I Dram ^ 1*772 Grammes. 

I Gramme = 0*564 of a Dram = 15*42 Grains. 



I Dram = 27*34 Grains. 



li . 


, = 4i'o ,, 


If . 


, = 47-8 


Il . 


, = 51-3 


2 > 


, = 547 


2i . 


, = 58-1 „ 


2i ■ 


, = 6i*5 „ 


2| . 


, = 64-9 


2i . 


, = 68-3 „ 



2 1 Drams = 71*8 Grains. 



2* . 


. = 75-2 .. 


2| . 


. = 78-6 „ 


3 


, = 820 „ 


3i . 


, = 85-4 „ 


3i . 


, = 88-9 „ 


3f . 


. = 92-3 " 


3i . 


. = 957 .. 


3l , 


, = 99"i .. 



The space occupied by 3 drams of black powder will accommodate 
42 grains of Amberite, or 33 grains of Smokeless Diamond. 
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APPENDIX L. 

Weight of Smokeless Powder Charges in Grains and 
Grammes. 

I Grain = '0648 of a Gramme. 

20 Grains = 1*30 Grammes. I 



21 , 


, = 1-36 


22 , 


. = 1*43 


23 . 


, = 1*49 


24 . 


. = 156 


25 » 


, = 1-62 


26 , 


= 1-68 


27 . 


, = 175 


28 , 


, = i-8i 


29 » 


, = 1-88 


30 . 


, = 1-94 


31 . 


, = 2 01 


32 , 


= 2-07 


33 » 


, = 2-14 


34 . 


= 2-20 


35 . 


, = 2*27 


36 , 


, = 2-33 


37 . 


= 2-40 


38 . 


= 246 


39 » 


. = 2*53 


40 , 


- = 2*59 



41 Grains = 2-66 Grammes 


42 


, = 272 


43 . 


. = 279 


44 , 


. = 2-85 


45 . 


. = 2-92 


46 . 


, = 2-98 „ 


47 . 


, = 3*05 


48 ^ 


. =3-11 


49 . 


. =3-i8 „ 


50 , 


. = 3*24 


51 » 


, = 3*30 


52 . 


. = 3-37 


53 . 


f = 3*43 


54 » 


, = 3'5o 


55 . 


, = 3-56 


56 , 


. = 3-63 


57 , 


. = 369 


58 , 


, = 376 


59 . 


, = 3*82 


60 , 


. = 3-89 .. 
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GUN LICENCES. 



£ s. D. 
Licence (Annual) to Use or Carry 

A GUN: — 

To expire 31st July o 10 o 

Licence To Shoot Game: — 

If taken out after 31st July, 
and before ist November, to 
expire 31st July following ... 3 o o 

After 31st July, to expire 31st 

October following 2 o o 

After 31st Ox:tober, to expire 

31st July following ., 200 

For a continuous period of 

fourteen days 100 

Gamekeeper's (Great Britain) : — 

To expire 31st July 200 



A Licence to kill Game covers a Gun Licence. 



ADVERTISEMENTS. 



Telephone No. : Teleoramn S"OUNP0WDBR, LONDON/' and 

* X •' CURTiS, LONDON." 



1476 AVENUE. 



CDRTIS'S & HAREY, 



ZflBCIVBD. 



Contractors to the British, Colonial, 
and Foreign Governments. 



MANUFACTURERS OF 



CORDITE. MILITARY 
GUNPOWDERS, 



AND 



ALL KINDS OF EXPLOSIVES 

FOR 

SPORTING&MINING PURPOSES. 



HEAD OFFICE: 

3, GRACECHURCH STREET, LONDON, E.C. 



ADVERTISEMENTS. 




SPORTING Jgf 
GUNPOWDER. 

Contains no Nitro-Glycerine and 

Does not Injure the Gun-Barrel. 



LOADED WITH 



Usual 
Load, 



CU RTiSSJkiiARVEYSl 
I SMOKELESS 
1 DIAMOND Oj 
GUNPOWDER / 



32 grains 

and 

I iV ozs. 

shot. 



AXbarge of ^^ grains of Powder and X oz. of Shot 
is strongly recommended. It is marvellously quick, and 
CURTIS'S & HARVEY feel confident that anyone using 
this load will greatly improve his shooting* 



LOADED AND SOLD BY ALL THE PRINCIPAL GUN-MAKERS 
AND DEALERS IN AMMUNITION. 



V 



A D VER TISEMENTS, 



10k" SDIOttS 

SPORTING M 
GUNPOWDER. 

Contains no Nitro-Glycerine and 

Does not Injure the Gun-Barrd. 



Usual fci^;>*l ^** IIBIIKMII-I ■■ 






SMOKELESS. V-> CARTRIDGE 



V^ h^^^^^mEiSS^vS^^^^ shot. 



AMBERITE is a most pleasant Powder to shoot with^ 
and is undoubtedly the most popular 4^ grain Smokeless 
Powder on the Market* 



Used all over the World for Game and Pigeon-Shooting. 



LOADED AND SOLD BY ALL THE PRINCIPAL GUN-MAKERS 
AND DEALERS IN AMMUNITION. 



A D VERTISEMENTS. 



CDRTIS'S* HARVEY, 



JLiXBKXTBD, 



ARE THE 



LARGEST MANUFACTURERS 



OF 



SPORTING 
POWDER 



IN THE WORLD. 



Head Oice : 8, 6RAGEGHURGH ST., LONDON, E.G. 



FACTORIES 8 

Hounslow, Faversham, Dariford, Kames, Roslin, Glyn-Neath, 
Tonbridge, Clyde Mills, Cliffe-at-Hoo, Ballineollig, &e. 



A D VER TISEMENTS. 



EXPLOSIVES 

Manufactured by 

CURTIS'S 8z: HARVEY, Ltd. 



BLASTING :- 

GELIGNITE. 

GELATINE DYNAMITE. 

BLASTING GELATINE. 

GUNPOWDER. 

COMPRESSED PELLETS. 

SPECIAL BLASTING POWDERS for 

Ironstone, Granite, and Slate Quarries. 
CHEDDrra. A New High Explosive of 
Great Rending Power. Will not Freeze. 

PERMITTED EXPLOSIVES:- 

BOBBINITE PELLETS (No Detonator 
Required). 
nivM&M. ELECTRONITE. A Safety Nitrate of 

Ammonia Explosive. 
ome'pi^u. COLUERY CHEDDITE. A Safety High 
*^ ""• Explosive. WiU Not Freeze. 

DRAGONITE. A SlSety High Explosive. 

SPORTING GUNPOWDERS :- 

"AMBERITE" SMOKELESS. 
"CANNONITE" SMOKELESS. 

"SMOKELESS <^ DIAMOND.'' 

" DIAMOND GRAIN " BLACK, and every 
other description of Black Sporting Gun- 
powder for Home and Export. 

MILITARY POWDERS :- 

CORDITE and BLACK POWDERS of aU 
kinds, as supplied to H,M. Government, etc 



